Biocatalytic activity of recombinant human β-mannosidase immobilized onto magnetic nanoparticles for bioprocess.
Recombinant human β-mannosidase (rhMANB) is an important glycosidase enzyme that degrades mannose-linked glycoproteins and mannan polysaccharides. rhMANB was purified and covalently immobilized onto magnetic nanoparticles. The immobilization of the enzyme was confirmed by Fourier-transform infrared spectroscopy (FTIR) and magnetic nanoparticles linked immunosorbent assay (MagLISA). Antibodies against rhMANB were raised, purified and characterized for MagLISA. The binding of rhMANB onto magnetic nanoparticles was found to be 65%. The V( max ) and K( m ) of immobilized rhMANB was observed 3.0-fold higher and 2.024-fold lower, respectively, as compared to unbound rhMANB. The stability and activity of immobilized enzyme was observed at different pH, temperature, and after storage at 4°C. Metal chelators (oxalic acid, citric acid, and ascorbic acid) did not affect the enzyme activity of immobilized enzyme, whereas ethylenediamine tetraacetic acid reduced the activity. The results obtained from thin-layer chromatography indicate that immobilized rhMANB is more efficient than the unbound form to hydrolyze mannobiose, mannotriose, mannotetraose, mannopentose, galactoglucomannan, and locust bean gum. Magnetic nanoparticles suspended gel-permeation chromatography showed that 29% locust bean gum hydrolyzed efficiently during flow in the column. The immobilization of rhMANB will be a good process for gelling and saccharification of mannan polymers at industrial scale.